Abstract
Introduction

30
The survival of plant viruses is largely dependent on the efficient transmission to plant Rice stripe virus (RSV, genus Tenuivirus) has inflicted severe yield losses in rice 61 throughout East Asia [14, 15] . RSV is transmitted by the small brown planthopper (SBPH),
62
Laodelphax striatellus, in a persistent, circulative-propagative manner.
Once inside 63 that LsTUB mRNA in dsTUB-treated SBPHs was significantly reduced by more than 75% 141 compared with the controls (untreated and dsGFP-treated SBPHs) (Fig. S1 ). These results
SBPH, RSV invades the midgut epithelium to establish infection and then spreads into
142
indicated that RNAi-mediated knockdown of LsTUB was highly effective.
143
The midgut and salivary glands of viruliferous SBPHs were also examined by 144 immunoblotting and confocal microscopy. Immunoblotting showed that dsTUB led to a 145 decrease in LsTUB in both midgut and salivary glands, and this was also accompanied by a using Y2H and GST pull-down assays confirmed that NS3 interacts with LsTUB (Fig. 4) .
203
Thus, addition to functioning as a gene-silencing suppressor, NS3 also interacts with
204
LsTUB to enhance RSV dissemination in the insect vector.
205
The midgut and salivary glands of SBPH are important organs for RSV and incubator at 25 ± 1°C, with 80% ± 5% RH and a 12-h light-dark photoperiod.
249
To ensure that insects were viruliferous, individual female insects were allowed to 250 feed independently, and the resulting offspring were collected and analyzed via 
253
Cloning and structure analysis of LsTUB
254
Approximately 100 salivary glands were dissected from L. striatellus adults and were 255 considered as one sample; total RNA was isolated from the sample using TRIzol reagent 256 and the manufacturer's protocol (Invitrogen). The quality and concentration of total RNA 257 were determined by spectrophotometry (NanoDrop, Thermo Scientific); 500 ng of RNA 258 was subsequently used for reverse transcription in a 10 µl reaction with the PrimeScript TM
259
RT reagent kit and gDNA Eraser as recommended by the manufacturer (Takara, Dalian,
260
China). Based on the α-tubulin mRNA sequence downloaded from NCBI (GenBank 261 accession no. AY550922.1), LsTUB cDNA was obtained using 5'-and 3'-RACE (Takara).
262
The predicted LsTUB protein sequence was subjected to Blast analysis using DNAman 
265
RNA interference (RNAi)
266
The coding sequences of LsTUB and green fluorescent protein (GFP) were cloned into 267 pMD19-T vectors (Takara, Japan). The primers for dsGFP and dsTUB amplification are 268 listed in Table S1 . Using the cDNA templates obtained above, dsRNAs were synthesized 269 using the T7 RiboMAX TM Express RNAi System kit as recommended by the manufacturer 270 (Promega, USA). A membrane feeding approach was used to introduce dsRNAs into 
Real-time qRT-PCR
276
To measure LsTUB expression levels and RSV titers in SBPH, total RNA was isolated 277 from whole SBPHs using the TRIzol Total RNA Isolation Kit (Takara, Dalian, China).
278
Total RNA concentrations were quantified, and first-strand cDNA was synthesized as 279 described above. The primers (Table S1) expression levels of target genes were normalized to the SBPH Actin gene.
287
Western blotting
288
Whole body, midgut and salivary gland samples were collected and lysed to obtain total 289 proteins. After adding 6× SDS loading buffer, samples were boiled for 10 min. The proteins were separated by 8-12% SDS-PAGE and transferred onto PVDF membranes.
291
Blots were probed with anti-LsTUB antibody (1:1000 dilution), anti-RSV CP (1:1000 292 dilution), anti-RSV NS3 (1:500 dilution), or anti-GAPDH (1:2000 dilution).
293
Immuno-reactive bands were detected using a goat anti-rabbit IgG-conjugated horseradish Imager® ChemiDoc™ XRS System (Bio-Rad).
298
Immunofluorescence microscopy
299
SBPHs were maintained on rice plants for seven days after RNAi treatment. The salivary 300 glands of SBPHs were dissected with forceps and fixed with 4% paraformaldehyde for 1 h.
301
Samples were then blocked with fetal bovine serum (10%) at ambient temperature for 2 h.
302
Preimmune serum and anti-LsTUB or anti-RSV CP were diluted 1:500 at 4 °C for 16 h and stained with 100 nM DAPI and CM-Dil (Sigma-Aldrich) for 2 min at room temperature.
306
Fluorescence was observed with a Leica TCS SP8 STED confocal microscope (Leica,
307
Germany).
308
Yeast two-hybrid assay
309
Yeast two-hybrid assays were conducted using protocols supplied with the Yeastmaker TM
310
Yeast Transformation System 2 (Takara-Clontech, USA). Briefly, the cDNA library of 
318
GST pull-down assay 319 LsTUB cDNA fragments were amplified and cloned into pGEX-3X as glutathione whether the remaining rice seedlings was infected or not were determined by RSV CP 338 primers (Table S1) Table S1 . The primers used in this study. 
